With modern surgical techniques, the outcome of perforating eye injuries has greatly improved over the past 25 years. Table 1 shows a comparison of two series (Roper-Hall 1959 , Eagling 1976 ) of patients with perforating injuries treated at Birmingham and Midland Eye Hospital. A much greater percentage of patients now achieve a good standard of vision, but despite this improvement almost one out of every five injured eyes still loses all useful vision. Now that a watertight closure of the wound can be achieved, with reformation of the anterior chamber, the complications arising from wound leakage rarely occur, and the outcome now depends more closely on the extent of intraocular damage. In a recent review of over 200 perforating injuries, patients were divided into three groups on this basis: (1) injuries confined to the anterior segment, either with or without lens damage; (2) injuries confined to the posterior segment, with vitreous prolapse, and possibly with direct retinal trauma; (3) the most severe injuries, with combined anterior and posterior segment damage, with both lens damage and vitreous loss, together with intraocular haemorrhage. Table 2 illustrates the visual outcome for these three groups: the majority of eyes that lost all useful vision fall into groups 2 and 3, where the injury involves the posterior segment. The anterior segment injuries have a good prognosis for retaining the injured eye, and for achieving a good standard of vision, although corneal astigmatism, and amblyopia in children with traumatic aphakia detracted from the visual outcome in some patients. The small number of lost eyes in this group represented patients who presented late with well-established infection. A high percentage of patients with injuries confined to the posterior segment achieved a good standard of vision; but a significant number lost all useful vision, and this occurred at a late stage, several weeks after injury, from the development of a traction retinal detachment.
The worst outcome was seen in the combined anterior and posterior segment injuries, with 60% of this group losing all useful vision. However, the early visual assessment in these patients (Table 3) showed that three-quarters of these injured eyes were damaged beyond repair: this is indicated by the absence of light perception prior to repair, or by the rapid loss of light projection after repair; the finding of retinal prolapse at operation was also a very bad prognostic sign. In these patients, an expulsive suprachoroidal haemorrhage had occurred, resulting in retinal disorganization. There was, however, a small group of patients who retained accurate light projection for some weeks after injury, but who eventually lost it from the complications of anterior segment organization, leading to a cyclitic membrane, phthisis, and subsequent retinal detachment. Thus, in injuries involving the posterior segment, there are patients who initially have preserved vision, but who subsequently lose it from the complications of intraocular fibrosis.
Causation and management of intraocular fibrosis Injuries confined to posterior segment: These are comparatively uncommon, comprising only 16% of the whole series. Two factors led to vitreous fibrosis: vitreous haemorrhage, and vitreous incarceration in the wound.
The incidence of vitreous haemorrhage increased with the extension of the wound posteriorly, and it was present in every case where the wound extended to involve the retina directly (Table 4 ). There was a good correlation between the presence and degree of vitreous haemorrhage and the subsequent development of vitreous fibrosis (Table 5 ). Where the vitreous haemorrhage was localized to the region of the wound, the degree of fibrosis was usually insufficient to result in rigid traction bands; but if there was diffuse vitreous haemorrhage, sufficient to obscure fundus detail, progressive vitreous fibrosis occurred, eventually leading to a traction retinal detachment (Eagling 1975) . The fibrosis extended from the wound along the posterior surface of the detached vitreous to the vitreous base. So if this degree of vitreous haemorrhage is present, pars plana vitrectomy is indicated in the early postoperative period, to remove both the stimulus to fibrosis and its scaffold. Fibroblastic activity increases rapidly during the first two weeks after injury, rising to a peak by six weeks and maturing over a period of several months (Coleman 1976) . Traction retinal detachment is rarely seen in the early period. Ideally, pars plana vitrectomy should be performed two to three weeks after injury; this allows time for the assessment of the individual case in the postoperative period, and for some degree of wound healing to occur, which may be particularly important in the injuries extending to involve retina directly; this reduces the chances of further bleeding, and allows time for some degree of chorioretinal adhesion to develop. It is important to perform an adequate local vitrectomy at the time of primary repair, because incarceration of formed vitreous in the wound not only leads to immediate traction on the vitreous base, but stimulates fibrosis, even in the absence of vitreous haemorrhage. Two patients showed an elevation of both retina and choroid, from vitreous base traction in the immediate postoperative period; retinal separation subsequently occurred, with flattening of the choroid, and the detached area slowly increased as progressive vitreous fibrosis took place. In this situation, pars plana vitrectomy in the early postoperative period would also be indicated.
Injuries involving both anterior and posterior segments: In those eyes with visual potential (i.e. excluding those with an expulsive haemorrhage), the principal factor leading to intraocular fibrosis was lens damage. Vitreous haemorrhage was comparatively uncommon in this group, as the wound tended to be more anteriorly situated. Typically, this sort of injury is seen after a road traffic accident, where a shattered windscreen results in a transverse corneoscleral laceration. The patients with a favourable outcome had the damaged lens completely removed, either surgically or by spontaneous expulsion. Those that progressed slowly to phthisis and retinal detachment were left with a damaged lens in situ.
Thus removal of the damaged lens is an essential part of the primary repair in injuries of this severity (Coles & Haik 1972 , Eagling 1975 . Although the use of instruments capable of performing vitrectomy and lensectomy may speed up this procedure, they are by no means essential, and are a potential cause of damage to a partially detached retina in situations where visibility is obscured by haemorrhage. I still prefer to proceed more slowly, using gentle manipulations by hand, with a combination of irrigation, aspiration of lens matter, and local vitrectomy using compressed cellulose sponges. This can be performed either through the wound or via a separate incision, depending on the individual case.
As with injuries confined to the posterior segment, assessment in the early postoperative period is important; there will be patients with wounds extending more posteriorly. accompanied by vitreous haemorrhage, in whom subsequent pars plana vitrectomy would be indicated along the lines already discussed. Similarly, any patient found to have a large amount of lens matter remaining postoperatively should be dealt with surgically at an early stage.
Conclusion
Patients with a perforating injury to the eye involving the posterior segment may initially have preserved vision, but may subsequently lose this as a result of the complications of intraocular fibrosis. Vitreous haemorrhage, particularly if combined with lens damage and vitreous incarceration, is a potent stimulus to subsequent vitreous fibrosis leading to retinal detachment. Now that new techniques are available for performing both vitrectomy and lensectomy, it is possible to prevent loss of vision in some of these injured eyes.
